2. Figure S2 .
1 H NMR spectroscopic detection of the H 2 (in CDCl 3 ) byproduct from the decomposition of (PPDME)Fe(HNO)(1-MeIm) (page S3) 3. Table S1 . NO Vibrational Frequencies and 1 H NMR Chemical Shifts (page S3) 4. Table S2 . Relative Energies with Respect to Reactants (kcal/mol) (page S4) 5. Table S3 . Selected DFT-Calculated Geometric Parameters (page S4) 6. Table S4 . Charges of Selected Atoms and Groups (page S4) 7. Table S5 . Bond Strength Energies (kcal/mol) (page S4) 8. Figure S3 . Molecular structure of the cation of [(PPDME)Fe(NO)(5-MeIm)]SbF 6 (page S5) 9. Experimental details for X-ray structure of [(PPDME)Fe(NO)(5-MeIm)]SbF 6 (page S5) 10. Table S6 . Crystal data and structure refinement for [(PPDME)Fe(NO)(5-MeIm)]SbF 6 (page S7) 11. Table S7 . Bond lengths (Å) and angles (°) for [(PPDME)Fe(NO)(5-MeIm)]SbF 6 (page S8) 12. Figure S4 . Molecular structure of [(OEP)Fe(NO)]OTf (page S13) 13. Experimental details for X-ray structure of [(OEP)Fe(NO)]OTf (page S13) 14. Table S8 . Crystal data and structure refinement for [(OEP)Fe(NO)]OTf.2(CH 2 Cl 2 ) (page S15) 15. Table S9 . Bond lengths (Å) and angles [°] a) The orientation of the NO moiety of HNO is cis to imidazole Me substituent, which was found to be slightly more favorable than the trans isomer, as reported previously. The sample was twinned by a 2-fold rotation about the [1 -1 0] axis. The twin ratio refined to 0.4655(12). Both the anion at Sb1B and the free organic cation were located on inversion centers. Oxygen O1 was disordered with refined occupancies of 0.67(6) and 0.33(6) for the unprimed and primed atoms. Atom C35 was disordered with refined occupancies of 0.649(17) and 0.351(17) for the unprimed and primed atoms. Both anion sites were disordered with refined occupancies of 0.705(9) and 0.295(9) for the A site atoms and 0.678(7) and 0.322(7) for the B site atoms. Restraints on the positions of all disordered atoms and the displacement parameters of all non-hydrogen atoms were required. The displacement ellipsoids were drawn at the 50% probability level.
A purple, block-shaped crystal of dimensions 0.20 x 0.08 x 0.06 mm was selected for S6 structural analysis. Intensity data for this compound were collected using a diffractometer with a Bruker APEX ccd area detector (1) and graphite-monochromated Mo Kα radiation (λ = 0.71073 Å). The sample was cooled to 100(2) K. Cell parameters were determined from a non-linear least squares fit of 9985 peaks in the range 2.43 < θ < 24.17°. A total of 68484 data were measured in the range 1.384 < θ < 25.902° using φ and ω oscillation frames. The data were corrected for absorption by the empirical method (2) giving minimum and maximum transmission factors of 0.779 and 0.925. The data were merged to form a set of 16006 independent data with R(int) = 0.0417 and a coverage of 100.0 %. The triclinic space group P 1 was determined by statistical tests and verified by subsequent refinement. The structure was solved by direct methods and refined by full-matrix least-squares methods on F 2 (3). The positions of hydrogens bonded to carbons and imidazolium nitrogens were initially determined by geometry and were refined using a riding model. The hydrogen bonded to N6 was located on a difference map, and its position was refined independently. Non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atom displacement parameters were set to 1.2 (1.5 for methyl) times the isotropic equivalent displacement parameters of the bonded atoms.
A total of 751 parameters were refined against 1337 restraints and 16006 data to give wR( F 2 (2) 1.998(5) 1.837 (6) Sb(1')-F(6A') 1.838(6) Sb(1')-F(5A') 1.840(6) Sb(1')-F(2A') 1.884(7) Sb(1')-F(3A') 1.885(7) Sb(1')-F(1A') 1.886(7) Sb(1B)-F(1B')#1
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Experimental for X-ray structural determination of [(OEP)Fe(NO)]OTf
The selected crystal was a 4-component twin. The intensity data were effectively detwinned by the integration and scaling programs. The displacement ellipsoids were drawn at the 50% probability level.
A red block-shaped crystal of dimensions 0.500 x 0.240 x 0.180 mm was selected for structural analysis. Intensity data for this compound were collected using a diffractometer with a Bruker APEX ccd area detector (1) and graphite-monochromated Mo Kα radiation (λ = 0.71073 Å). The sample was cooled to 100(2) K. Cell parameters were determined from a non-linear least squares fit of 9982 peaks in the range 2.26 < θ < 27.58°. A total of 91,295 data were measured in the range 1.570 < θ < 27.753° using φ and ω oscillation frames. The data were corrected for absorption by the empirical method (2) giving minimum and maximum transmission factors of 0.714 and 0.881. The data were merged to form a set of 9460 independent data with R(int) = 0.0571 and a coverage of 97.9 %.
The triclinic space group P 1 was determined by statistical tests and verified by S14 subsequent refinement. The structure was solved by direct methods and refined by fullmatrix least-squares methods on F 2 (3). The positions of hydrogens were initially determined by geometry and were refined using a riding model. Non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atom displacement parameters were set to 1.2 (1.5 for methyl) times the isotropic equivalent displacement parameters of the bonded atoms. A total of 514 parameters were refined against 9460 data to give wR( F 2 (2) 
